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Abstract 

Background: On March 1 1, 201 1, Japan was struck by a massive earthquake and tsunami. The tsunami caused tremendous 
damage and traumatized a number of people, including children. This study aimed to compare traumatic symptoms and 
daily life activity among children 20 months after the 201 1 Great East Japan Earthquake and Tsunami with those observed 
after 8 months. 

Methods: The study comprised two groups. The first comprised 12,524 kindergarten, elementary school, and junior high 
school children in Ishinomaki City, Miyagi Prefecture, Japan, who were evaluated 8 months after the disaster. The second 
comprised 10,597 children from the same place who were evaluated 20 months after the disaster. The Post Traumatic Stress 
Symptoms for Children 15 items (PTSSC-15), a self-completion questionnaire on traumatic symptoms, and a questionnaire 
on children's daily life were distributed to the children. An effective response was obtained from 1 1,639 (92.9%, 8 months 
after) and 10,597 (86.9%, 20 months after) children. 

Results: The PTSSC-15 score was significantly higher in junior high school girls than in boys. The PTSSC-15 score was 
significantly higher in 4th-6th grade girls than in boys after 8 months. Elementary and junior high school children evaluated 
after 20 months had a significantly lower PTSSC-15 score than those evaluated after 8 months. The number of children 
having breakfast was significantly higher after 8 months than that after 20 months. In both the groups, children of all grades 
who had breakfast had a significantly lower PTSSC-15 score than those who did not have breakfast. 

Conclusions: We conclude that traumatic symptoms and daily life activity of children who survived the earthquake and 
tsunami improved over time. 
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Background 

On March 11, 201 1, Japan was struck by a massive earthquake 
and tsunami. The tsunami caused tremendous damage and 
traumatized a number of people, including children [1-8]. Till 
date, a number of studies have been conducted on children who 
have survived disasters [7-20]. 

After a disaster, posttraumatic stress disorder (PTSD) is the 
psychiatric diagnosis that should be considered most careful- 
ly [1 1,21,22]. However, traumatic symptoms tend to spontaneously 
heal over time; therefore, the morbidity of PTSD is dependent on 
the time, subjects, and methods used in the survey[12, 14,23-29]. 

We collected information on daily life activity, environmental 
damage conditions, and traumatic symptoms of children who 
survived the 2011 Japanese Earthquake and Tsunami 8 months 
after the disaster. That study demonstrated that relationships 



between environmental damage conditions and traumatic symp- 
toms were dependent on gender, age, house damage, evacuation 
experience, and bereavement experience [7] . Furthermore, chil- 
dren with house damage or evacuation experiences slept for a 
significandy shorter duration than those without these experienc- 
es [8]. 

Twenty months following the disaster, all shelters were closed, 
and the reconstruction, donations, and installation of temporary 
housing are still progressing. It is necessary to discuss whether 
traumatic symptoms and daily life activity of the children who 
survived the disaster has improved 20 months after the disaster in 
comparison with those after 8 months. Therefore, we collected 
information on the traumatic symptoms and daily life activity of 
these children 20 months after the disaster. 
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This study aimed to evaluate and compare the changes in 
traumatic symptoms of children 8 and 20 months after the 
earthquake and tsunami. The main hypothesis of this study was 
that traumatic symptoms and daily life activities of children who 
survived the tsunami improved between 8 and 20 months after the 
disaster. This hypothesis indicates that these children live under 
stable life environments such as going to school, having breakfast 
daily, and retaining a comfortable sleep environment in their new 
homes. 

Methods 

Our Survey was conducted according to the principles 
expressed in the Declaration of Helsinki. 

Each survey was conducted as a part of the school education 
program under the initiative of the Board of Education in 
Ishinomaki City. 

Ishinomaki City is the second largest city (population, 162,822) 
in Miyagi Prefecture, Japan. As of February 15, 2012, the death 
toll in Ishinomaki City was 3,182, and 557 people were missing. 
The total number of collapsed houses and buildings, including 
half-collapsed houses, was 33,378, and 7,298 temporary houses 
had been constructed. 

Surveys were distributed to all children who attended five 
kindergartens, 43 elementary schools, and 21 junior high schools 
in Ishinomaki City, Miyagi Prefecture. The survey was conducted 
in November 2011 and 2012 (8 and 20 months after the 
earthquake disaster, respectively). Some children who survived 
the huge tsunami had migrated to another city from Ishinomaki 
city. The number of children who went to municipal kindergar- 
tens, elementary schools, and junior high schools were 12534 in 
November 2011, and the number was 12193 in November 2012. 

The method of administering surveys in 201 1 and 2012 was the 
same. First, the Education Committee of Ishinomaki City 
explained the survey method to the principals of all of the schools. 
Following this, the teachers distributed a letter explaining the 
survey, which had been constructed by the Education Committee, 
to all children and their parents. The letter clearly stated that by 
filling the questionnaire, both student and parents were considered 
to be providing consent to participate in the survey. The letter also 
specified that the survey results would be used to provide children 
with psychological care to facilitate their education at the school 
and that the results would be published as a medical paper. 
Informed consent was thus obtained when the students filled the 
questionnaire. The Ethical Committee of the National Center for 
Global Health and Medicine approved this study, including the 
consent procedure. 

Participants 

On November 201 1 (8 months after the disaster), PTSSC-15, a 
self-completion questionnaire on traumatic symptoms, was 
distributed to 12,524 children registered at municipal schools in 
Ishinomaki City. A self-completion questionnaire about the daily 
life, waking time, time of sleep onset, and breakfast consumption 
was also distributed to 12, 534 children. A questionnaire on the 
environmental damage experienced by the children was distrib- 
uted to their teachers. On November 2012 (20 months after the 
disaster), PTSSC-15 and the questionnaire on daily life were 
distributed to 12,193 children registered at municipal schools and 
to their teachers. 

Parents of kindergartners and lst-3rd grade elementary school 
students were asked to fill the questionnaire while talking to their 
children. Informed consent for participation in the survey was 



obtained when the completed questionnaires were received from 
the children. 

Answers were obtained from 12,346 (98.6%) of the 12,524 
children (8 months after) and 11,124 (91.2%) of the 12,193 
children (20 months after) to whom questionnaires were distrib- 
uted. An effective response was obtained from 11,639 (92.9%, 8 
months after) and 10,597 (86.9%, 20 months after) children. 
Effective responses at 20 months had no connection with effective 
responses at 8 months by anonymity. 

Answers to the questionnaire on environmental damage 8 
months after the disaster with regard to all 12,524 children were 
obtained from teachers. Table 1 shows data regarding gender, age, 
and environmental damage conditions (house damage, evacuation 
conditions, and bereavement experience) in 11,639 children 8 
months after the disaster (Table 1) [6,7] . When teachers had no 
information regarding house damage, evacuation conditions, and 
bereavement experience, the answer was defined as "unknown." 

Measures 

This was a paper-based survey with questions regarding 
traumatic symptoms using a self-report form. The self-report form 
consisted of PTSSC-15 and a questionnaire on daily life developed 
by the authors. 

PTSSC-15 

PTSSC-15 is a self-completion questionnaire on the stress 
reactions in children after disasters. A similar survey, the 
Posttraumatic Stress Symptom 10 (PTSS-10)[30], had fewer 
questions and was used as a screening test after the Great 
Hanshin Earthquake(Kato et al., 1996). PTSS-10 was adminis- 
tered to 105 Norwegian children (6-17 years old) 10 and 30 
months after the 2004 South East Asia Tsunami[31]. Five 
questions that were considered to reveal important psychosomatic 
characteristics following disasters (flashback, appetite loss, somatic 
reactions such as headache and abdominal pain, attention deficit, 
and anxiety) were added to PTSS-10, and PTSSC-15 consisting of 
15 questions was constructed in Japan [32]. 

Each question in the questionnaire is scored in six levels: 0 = 
completely disagree, 1 = mostly disagree, 2 = partially disagree, 
3 = partially agree, 4 = mostly agree, and 5 = completely agree. 
Higher scores indicate more severe traumatic symptoms and 
depressive symptoms. Tominaga and colleagues demonstrated the 
reliability and validity of PTSSC-15 for Japanese children and 
adolescents [32]. 

Questionnaire on daily life 

The daily life questionnaire included items related to waking 
and sleep-onset times. For the total sleep duration on weekdays 
and holidays, the subject was asked to write the total usual daily 
sleep hours, usual wake-up time, and the time at which the subject 
usually goes to sleep. 

The daily life questionnaire included items related to having 
breakfast every morning. Each question was scored in two levels: 
0 = did not usually have breakfast daily and 1 = usually have 
breakfast daily. 

Statistical analysis 

PTSSC-15, school grades, and gender 

Children were divided into four grade groups: kindergartners, 
lst-3rd grade (elementary school students), 4fh-6fh grade 
(elementary school students), and 7th— 9th grade (junior high 
school students). For grade group and gender, the median PTSSC- 
15 score and interquartile range were separately determined 8 and 
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Table 1. Damage condition of children affected by the 2011 Japan Earthquake and Tsunami. 



Items 




N = 1 1 639 




House damage 


No 


6986 


(60.0%) 


Yes 


Total collapse 


2243 


(19.3%) 




Half collapse 


2354 


(20.2%) 




Total 


4597 


(39.5%) 


Unknown 




56 


(0.5%) 


Evacuation experience 


No 


8228 


(70.7%) 


Yes 


Currently living in an evacuation center 


90 


(0.8%) 




Used to live in an evacuation center 


2845 


(24.4%) 




Living in temporary housing 


976 


(8.4%) 




Used to live in temporary housing 


51 


(0.4%) 




Evacuation experience at least once 


3248 


(27.9%) 


Unknown 




163 


(1 .4%) 


Bereavement experience 


No 


9241 


(79.4%) 


Yes 


Father 


71 


(0.6%) 




Mother 


66 


(0.6%) 




Brothers and sisters 


44 


(0.4%) 




Grandfather and grandmother 


355 


(3.1%) 




Classmates 


1498 


(12.9%) 




Teacher in-charge 


32 


(0.3%) 




Others 


270 


(2.3%) 




At least one bereavement experience 


2103 


(18.1%) 


Unknown 




295 


(2.5%) 



N, number of cases. 

doi:1 0.1 371 /journal.pone.0088885.t001 



20 months after the disaster. The PTSSC-15 score was statistically 
compared between males and females by the Mann-Whitney U 
test for each grade group. Effect sizes were then calculated on the 
basis of the Mann-Whitney statistics. 

Sleep duration and breakfast consumption 

The average sleep duration on weekdays and holidays was also 
calculated for each grade and gender separately after 8 and 20 
months. For children suffering from traumatic experiences, the 
average sleep duration on weekdays and holidays after 8 months 
was compared with that after 20 months. 

The number of children who had breakfast after 8 and 20 
months was calculated for each grade and gender. The number of 
children who had breakfast daily after 8 months was compared 
with that after 20 months for each grade and gender. The PTSSC- 
15 scores of children who usually had breakfast daily and those 
who did not usually have breakfast daily were separately compared 
after 8 and 20 months. 

Change in PTSSC-15 scores and daily life activities 

The average PTSSC-15 scores in each grade group and gender 
was separately calculated after 8 and 20 months. 

The difference in the average PTSSC-15 score after 8 and 20 
months was statistically analyzed by two-factor analysis of variance 
for each grade group and gender. 

The difference in the sleep duration after 8 and 20 months was 
statistically analyzed by two-factor analysis of variance for each 
gender and grade group. 



The difference in the average PTSSC-15 score of those who had 
breakfast and those who did not was separately analyzed by two- 
factor analysis of variance for each gender and grade group after 8 
and 20 months. 

In all tests, a significance level of 0.05 was used in two-sided 
tests. Analyses were performed using PASW 18.0. 

Results 

Descriptive information 

The participants evaluated 8 months after the disaster included 
1 1,692 children (5959 males, 5733 females), while those evaluated 
after 20 months included 10749 children (5402 males, 5347 
females) who were exposed to the 20 1 1 Japanese Earthquake and 
Tsunami. Table 2 shows the gender, The Post Traumatic Stress 
Symptoms for Children 15 items (PTSSC-15) score, age, sleep 
duration, and breakfast consumption (Table 2). 

PTSSC-15 score after 8 and 20 months 

Table 3 shows the PTSSC-15 score after 8 and 20 months in 
each grade group and gender (Table 3). The PTSSC-15 score was 
significandy higher (P<0.001) in girls than in boys in the 7th— 9th 
grade (junior high schools). The PTSSC-15 score was significandy 
higher (P<0.001) in girls than in boys in the 4th-6th grade after 8 
months. These effect sizes were under 0.30. 

The average PTSSC-15 score was compared in each grade 
group, gender, and month (Table 4). Children in all grade groups, 
except kindergartners evaluated after 20 months, had a signifi- 
cantly lower PTSSC-15 score than children evaluated at 8 months 
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Table 2. Characteristics of children affected by the 2011 Japan Earthquake and Tsunami. 





Items 


After 8 months 




After 20 months 




N = 11,639 




N = 1 0,597 




Gender Male 


5939 


(51.0%) 


5302 


(50.0%) 


Female 


5700 


(49.0%) 


5295 


(50.0%) 


Age at the time of the disaster (y) (Mean) 


10.9 


(SD = 2.7) 


10.9 


(SD = 2.7) 


PTSSC-15 score (Mean) 


20.5 


(SD=14.5) 


18.8 


(SD=14.0) 


Sleep duration on weekdays (Mean) 


8.4(h) 


(SD=1.3) 


8.5(h) 


(SD = 1.2) 


Sleep duration on holidays (Mean) 


9.0(h) 


(SD=1.4) 


9.2 (h) 


(SD=1.3) 


Breakfast consumption yes 


10673 


(91.7%) 


9928 


(93.7%) 


no 


827 


(7.1%) 


645 


(6.1%) 


unknown 


139 


(1.2%) 


24 


(0.2%) 



doi:1 0.1 371 /journal.pone.0088885.t002 



[F(16811)= 14.97, P<0.0001; F(l 7534) = 53.20, P<0.0001; 
F(17395) = 35.57, P<0.0001]. 

Sleep duration after 8 and 20 months 

The average sleep duration on weekdays and holidays was 
compared in each grade group, gender, and month (Table 5). On 
weekdays, children in the 4th-6th grade group evaluated after 20 
months had a significantly longer sleep duration than those 
evaluated after 8 months [F(l 7534) = 6.484, P<0.05]. On 
holidays, children in the 4th— 9th grade group evaluated after 20 
months had a significantly longer sleep duration than those 
evaluated after 8 months [(F(1681 1) = 5.533, P<0.05; 
F(l 7534) = 39.57, P<0.0001; F(17395) = 8.155, P<0.001). 

Breakfast consumption after 8 and 20 months 

The number of children who had breakfast (10673 children, 
91.7%) was greater after 8 months than that (9928 children, 
93.7%) after 20 months (chi-square test, P<0.001). 

The average PTSSC-15 scores of children who had and those 
who did not have breakfast were compared in each grade group, 
gender, and separately after 8 and 20 months (Table 6). After 8 
months, children in all grade groups who had breakfast had a 
significandy lower PTSSC-15 score than those who did not have 
breakfast [F(1235) = 10.19, P<0.0001; F(13501) = 27.85, 



P<0.0001; F(13929) = 73.31, P<0.0001, F(13819) = 60.94, 
P<0.0001). After 20 months, children in all grade groups who 
had breakfast had a significantly lower PTSSC-15 score than those 
who did not have breakfast [F(1231) = 4.976, P<0.05; 
F(l 3206) = 25.75, P<0.0001; F(13576) = 36.07, P<0.0001, 
F(13544) = 27.47, P<0.0001]. 

Discussion 

This study showed that the traumatic symptoms and daily life 
activity of children who suffered damage and loss improved 20 
months after this severe natural disaster compared with the 
traumatic symptoms and daily life activity of children evaluated 8 
months after the disaster. 

A previous study elucidated that PTSSC-15 scores were related 
to the environmental damage caused by the 20 1 1 Japanese 
Tsunami . This study showed that PTSSC-15 decreased over 
time. It suggested that children suffering traumatic symptoms from 
disasters such as the massive tsunami may recover over time. 
However, using only a self-completion questionnaire as a 
screening tool for PTSD after a huge disaster may result in an 
inflated number of children who appear to be at a high risk for 
PTSD. If psychiatrists or clinical psychologists use a self- 
completion questionnaire as a screening tool for PTSD after a 



Table 3. Average PTSSC-15 score (grade and gender). 



Gender 







Male 








Female 
















M 


IR 




N 


M 


IR 




N 


Effect size 


P value 


After 8 months 


Kindergartners 


14.0 


3.0 


25.5 


119 


15.0 


3.0 


25.5 


127 


0.03 


ns 




1st-3rd grade 


16.0 


6.0 


28.0 


1866 


17.0 


7.0 


28.0 


1736 


0.03 


ns 




4th-6th grade 


17.0 


7.0 


29.0 


1975 


20.0 


9.0 


32.0 


1973 


0.08 


<0.0001 




7th-9th grade 


20.0 


9.0 


32.0 


1979 


26.0 


14.0 


37.0 


1864 


0.15 


<0.0001 


After 20 months 


Kindergartners 


12.0 


2.0 


25.0 


111 


12.0 


3.0 


23.0 


127 


0.09 


ns 




1st-3rd grade 


15.0 


5.0 


26.0 


1632 


16.0 


6.0 


27.0 


1581 


0.03 


ns 




4th-6th grade 


15.0 


6.0 


28.0 


1792 


17.0 


7.0 


28.0 


1798 


0.05 


ns 




7th-9th grade 


18.0 


8.0 


29.0 


1767 


23.0 


12.0 


34.0 


1789 


0.29 


<0.0001 



M, median; IR, interquartile range; N, number of cases. 
doi:1 0.1 371 /journal.pone.0088885.t003 
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Table 4. Average PTSSC-15 score (grade, gender, and month) 





Grade group 


Gender 


Months after disaster 










F 


P value 






After 8 months 




After 20 months 














M 


SD 


N 


M 


SD 


N 








Kindergartners 
















Gender x months 


0.031 


ns 




Male 


15.1 


12.5 


119 


13.2 


11.6 


111 


Months 


2.274 


ns 




Female 


15 7 


12 8 


127 


14 2 


12 5 


127 


Gender 


0.504 


ns 


1st-3rd grade 
















Gender x months 


0.416 


ns 




Male 


17.4 


12.8 


1866 


16.4 


12.9 


1632 


Months 


14.97 


<0.0001 




Female 


18.2 


12.8 


1736 


16.8 


12.6 


1581 


Gender 


3.741 


ns 


4th-6th grade 
















Gender x months 


4.526 


<0.05 




Male 


19.6 


14.4 


1975 


17.9 


13.9 


1792 


Months 


53.20 


<0.0001 




Female 


21.7 


14.7 


1973 


18.6 


14.0 


1798 


Gender 


18.10 


<0.0001 


7th-9th grade 
















Gender x months 


0.529 


<0.0001 




Male 


21.3 


14.7 


1979 


19.5 


14.0 


1767 


Months 


35.57 


<0.0001 




Female 


26.0 


15.5 


1864 


23.7 


14.8 


1789 


Gender 


167.6 


<0.0001 



M, mean; SD, standard deviation; N, number of cases. 
doi:1 0.1 371 /journal.pone.0088885.t004 



Table5. Average sleep duration on weekdays and holidays (grade, gender, and month). 




Grade group 


Gender 


Months after disaster 










F 


P value 






After 8 months 




After 20 months 












M 


SD 


N 


M 


SD 


N 








Weekday Kindergartners 
















Gender x months 


2.122 


ns 




Male 


9.8 


0.7 


119 


9.8 


0.9 


111 


Months 


2.122 


ns 




Female 


10.0 


0.6 


127 


9.8 


0.8 


127 


Gender 


2.122 


ns 


1st-3rd grade 
















Gender x months 


0.0 


ns 




Male 


9.3 


0.6 


1866 


9.3 


0.7 


1632 


Months 


0.0 


ns 




Female 


9.3 


0.6 


1736 


9.3 


0.6 


1581 


Gender 


0.0 


ns 


4th-6th grade 
















Gender x months 


6.484 


<0.05 




Male 


8.7 


0.9 


1975 


8.8 


0.9 


1792 


Months 


6.484 


<0.05 




Female 


8.7 


0.8 


1973 


8.7 


0.8 


1798 


Gender 


6.484 


<0.05 


7th-9th grade 
















Gender x months 


0.0 


ns 




Male 


7.6 


1.2 


1979 


7.6 


1.2 


1767 


Months 


0.0 


ns 




Female 


7.3 


1.1 


1864 


7.3 


1.0 


1789 


Gender 


130.2 


<0.0001 


Holidays Kindergartners 
















Gender x months 


1.885 


ns 




Male 


9.9 


0.8 


119 


9.9 


0.8 


111 


Months 


1.885 


ns 




Female 


10.2 


0.8 


127 


10.0 


0.8 


127 


Gender 


7.539 


<0.01 


1st-3rd grade 
















Gender x months 


5.533 


<0.05 




Male 


9.3 


0.9 


1866 


9.4 


0.9 


1632 


Months 


5.533 


<0.05 




Female 


9.7 


0.8 


1736 


9.7 


0.9 


1581 


Gender 


271.1 


<0.0001 


4th-6th grade 
















Gender x months 


9.891 


<0.001 




Male 


8.6 


1.5 


1975 


8.9 


1.4 


1792 


Months 


39.57 


<0.0001 




Female 


9.4 


1.3 


1973 


9.5 


1.3 


1798 


Gender 


484.7 


<0.0001 


7th-9th grade 
















Gender x months 


1.85E-10 


ns 




Male 


8.5 


1.6 


1979 


8.6 


1.6 


1767 


Months 


8.155 


<0.001 




Female 


8.8 


1.4 


1864 


8.9 


1.4 


1789 


Gender 


73.40 


<0.0001 



M, mean; SD, standard deviation; N, number of cases. 
doi:1 0.1 371 /journal.pone.0088885.t006 
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Table 6. Average PTSSC-15 score 


(grade, 


gender 


and breakfast consumption) in 2011 and 2012. 








Grade group 


Gender 


Eating breakfast 










F 


P value 






Yes 






No 
















M 


SD 


N 


M 


SD 


N 








201 1 Kindergartners 
















Gender x breakfast 
consumption 


0.4711 


ns 




Male 


14.1 


11.5 


110 


35.4 


13.5 


5 


Breakfast consumption 


4.976 


<0.05 




Female 


15.3 


12.7 


120 


20.5 


10.1 


4 


Gender 


0.073 


ns 


1st-3rd grade 
















Gender x breakfast 
consumption 


1.217 


ns 




Male 


17.1 


12.6 


1741 


22.5 


13.8 


79 


Breakfast consumption 


25.75 


-C0.0001 




Female 


18.0 


12.7 


1616 


23.9 


14.7 


69 


Gender 


0.438 


ns 


4th-6th grade 
















Gender x breakfast 
consumption 


0.520 


ns 




Male 


18.9 


13.9 


1826 


26.3 


17.2 


142 


Breakfast consumption 


36.07 


<0.0001 




Female 


21.1 


14.5 


1870 


30.5 


15.9 


95 


Gender 


1.942 


ns 


7th-9th grade 
















Gender x breakfast 
consumption 


0.560 


ns 




Male 


20.9 


14.7 


1725 


24.6 


15.7 


244 


Breakfast consumption 


27.47 


<0.0001 




Female 


24.9 


15.2 


1665 


33.3 


16.5 


189 


Gender 


18.66 


<0.0001 


2012 Kindergartners 
















Gender x breakfast 
consumption 


0.4711 


ns 




Male 


12.4 


11.3 


105 


24.3 


9.8 


4 


Breakfast consumption 


4.976 


<0.05 




Female 


14.1 


12.6 


121 


20.4 


7.9 


5 


Gender 


0.073 


ns 


1st-3rd grade 
















Gender x breakfast 
consumption 


1.217 


ns 




Male 


16.1 


12.6 


1554 


23.1 


14.9 


77 


Breakfast consumption 


25.75 


-C0.0001 




Female 


16.6 


12.5 


1523 


21.1 


14.2 


56 


Gender 


0.438 


ns 


4th-6th grade 
















Gender x breakfast 
consumption 


0.520 


ns 




Male 


17.5 


13.6 


1678 


23.0 


16.2 


108 


Breakfast consumption 


36.07 


<0.0001 




Female 


18.2 


13.8 


1712 


25.2 


15.8 


82 


Gender 


1.942 


ns 


7th-9th grade 
















Gender x breakfast 
consumption 


0.560 


ns 




Male 


19.0 


13.6 


1568 


24.2 


15.9 


192 


Breakfast consumption 


27.47 


-C0.0001 




Female 


23.4 


14.6 


1667 


27.3 


16.6 


121 


Gender 


18.66 


<0.0001 



M, mean; SD, standard deviation; N, number of cases. 
doi:1 0.1 371 /journal.pone.0088885.t005 



disaster, they are obligated to treat a number of children detected 
with a high risk for PTSD[7,34]. Therefore, a self-completion 
questionnaire is insufficient as a screening tool for PTSD after a 
disaster. 

Differences in traumatic symptoms due to gender and age were 
recognized in this study. According to the effect size, the difference 
due to gender was negligible; however, the difference due to age 
was large. The responders in the case of kindergarten and lower- 
grade elementary school students were the parents, and it is 
possible that not only the status of the children but also the 
psychological anxiety and status of their parents affected the 
responses. Therefore, it is necessary to comprehensively judge the 
status of children by considering not only their psychological status 
but also the psychological conditions of their parents. 

We found that the sleep duration on holidays in lst-9th grade 
group after 20 months was longer than that after 8 months. The 
sleep duration on weekdays in the 4th-6th grade group after 20 
months was longer than that after 8 months. A previous study 



elucidated that the relationship between sleep duration and 
traumatic symptoms displayed low correlations [8] . Thus, sleep 
duration may not be a good predictor of improvedtraumatic 
symptoms. 

Furthermore, we found that having breakfast was closely related 
to traumatic symptoms of the children. These results suggest that 
parents may not be able to afford a good living environment 
following the tsunami and that the children were severely 
depressed and/ or neglected. After the huge disaster, child abuse, 
orphans, and poverty are a serious issue in Japan[33,34]. Thus, for 
children with traumatic symptoms, greater support of the family 
may be important. This segment of the questionnaire regarding 
having breakfast daily may be useful for quick screening of 
children with traumatic symptoms or parents with a reduced 
family support function. 
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Limitations 

This study was an observation study that compared the same 
age group at 8 months and at 20 months despite the fact that those 
examined at 8 months were a year older at 20 months. It was 
better to compare lst-3rd graders at 8 months with 2nd-4th 
graders at 20 months in order to discussed factors affected 
traumatic symptoms of children who survived huge disaster over 
time. According previous study using PTSSC-15, the score of 
PTSSC-15 increased with age of children [7]. Therefore, if we 
compared lst-3rd graders at 8 months with 2nd-4th graders at 20 
months, we could not determine whether the improvement 
because of age, or because of the environment change. We had 
to try another designed study to compare the same age group at 8 
months and at 20 months according to the fact that those 
examined at 8 months were a year older at 20 months. This study 
was merely to observe the change over time in the trauma 
symptoms of children living in a tremendous disaster area. 

This study was a survey using a self-completion questionnaire 
conducted in only one district in Japan. It is impossible to calculate 
the morbidity of PTSD in children after the 20 1 1 Japanese 
Earthquake and Tsunami based on the results of the survey. 
Furthermore, this survey did not follow the cause of each 
individual's traumatic symptom. This study only shows improve- 
ment in trauma symptoms of children in Ishinomaki City. 
Therefore, this study is insufficient as an epidemiological survey 
and cohort study for psychiatric diagnosis. Examinations by child 
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psychiatrists using operational diagnostic criteria and structured 
interviews are necessary for accurate psychiatric diagnosis. 
Moreover, the results of this study on children in Ishinomaki City 
do not reflect all characteristics of children affected by the 20 1 1 
Japanese Earthquake and Tsunami. 

Conclusions 

This study elucidated that traumatic symptoms and daily life 
activity of children who survived the earthquake and tsunami 
improved with time. It is important to not only evaluate the 
traumatic symptoms using a self-completion questionnaire but also 
confirm specific information regarding the function of family 
support for children, such as ensuring that the child has breakfast. 

Acknowledgments 

My deepest appreciation goes to the educational committee in Ishinomaki 
City. 

Author Contributions 

Conceived and designed the experiments: Ml! YI MK KW. Performed the 
experiments: MU YI MK KW HT YS TT MH KS. Analyzed the data: 
MU HU. Contributed reagents/materials/analysis tools: MU YI MK KW. 
Wrote the paper: MU. Approved the proposal with some revisions: MU. 
Supervised the final paper: MU. Read and approved the final manuscript: 
MU YI MK KW HT YS TT HU MH KS. 



17. Piyasil V, Ketuman P, Plubrukarn R, Jotipanut V, Tanprasert S, et al.(2007) 
Post traumatic stress disorder in children after tsunami disaster in Thailand: 2 
years follow-up. J Med Assoc Thai 90: 2370-2376. 

18. Piyasil V, Ketumarn P, Prubrukarn R, Ularntinon S, Sitdhiraksa N, et al. (201 1) 
Post-traumatic stress disorder in children after the tsunami disaster in Thailand: 
a 5-year follow-up. J Med Assoc Thai 94 Suppl 3: S138-S144. 

19. Piyasil V, Ketumarn P, Ularntinon S (2008) Post-traumatic stress disorder in 
Thai children living in area affected by the tsunami disaster: a 3 years followup 
study. ASEAN Journal of Psychiatry 8: 99-103. 

20. Ulartinon S, Piyasil V, Ketumarn P, Sitdhiraksa N, Pityarastian N, et al. (2008) 
Assessment of psychopathological consequences in children at 3 years after 
tsunami disaster. J Med Assoc Thai 91 Suppl 3: S69-S75. 

21. Kato H, Asukai N, Miyakc Y, Minakawa K, Nishiyama A (1996) Post-traumatic 
symptoms among younger and elderly evacuees in the early stages following the 
1995 Hanshin-Awaji earthquake in Japan. Acta Psychiatr Scand. 93: 477-481. 
doi: 1 0. 1 1 1 1 /j. 1 600-0447. 1 996.tb 1 0680.x. 

22. Ma X, Liu X, Hu X, Qiu C, Wang Y, et al. (2011) Risk indicators for post- 
traumatic stress disorder in adolescents exposed to the 5.12 Wenchuan 
earthquake in China. Psychiatry Res. 189: 385-391. doi: 10. 1016/j.psy- 
chres.2010. 12.016. 

23. Dyb G, Jensen TK, Nygaard E (2011) Children's and parents' posttraumatic 
stress reactions after the 2004 tsunami. Clin Child Psychol Psychiatry. 16: 621-634. 
doiTO.l 177/1359104510391048. 

24. Jia Z, Tian W, He X, Liu W, Jin C, et al. (2010) Mental health and quality of life 
survey among child survivors of the 2008 Sichuan earthquake. Qual Life Res. 19: 
1381-1391. doi:10.1007/sl 1136-010-9703-8. 

25. Kim BN, Kim JW, Kim HW, Shin MS, Cho SC, ct al. (2009) A 6-Month 
Follow-Up Study of Posttraumatic Stress and Anxiety/Depressive Symptoms in 
Korean Children After Direct or Indirect Exposure to a Single Incident of 
Trauma. J Clin Psychiatry 70: 1148-1154. doi: 10.4088/JCP.08m04896. 

26. Wcisz JR. Jensen AL (2001) Child and adolescent psychotherapy in research and 
practice contexts: Review of the evidence and suggestions for improving the 
field. Eur Child Adolesc Psychiatry 10: S12-S18. doi:10.1007/s007870170003. 

27. Wiguna T, Guerrero APS, Kaligis F, Khamelia M (2010) Psychiatric morbidity 
among children in North Aeeh district (Indonesia) exposed to the 26 December 
2004 tsunami. Asia-Pacific Psychiatry 2: 151-155. doi: 10. 1 1 1 1 /j. 1 758- 
5872.2010.00079.x. 

28. WHO (n.d.) Mental Health Assistance to the Populations Affected by the 
Tsunami in Asia. Available: wwvvwhoint/mcntal_health/resources/tsunami/ 
en/. 

29. WHO (2005) Tsunami Wreaks Mental Health Havoc. 1 June 2005. 

30. Weisacth L (1989) A study of behavioural responses to an industrial disaster. Acta 
Psychiatr Scand Suppl. 355: 13—24. 

3 1 . Jensen TK, Dyb G, Nygaard E (2009) A Longitudinal Study of Posttraumatic 
Stress Reactions in Norwegian Children and Adolescents Exposed to the 2004 



PLOS ONE | www.plosone.org 



7 



February 2014 | Volume 9 | Issue 2 | e88885 



Changes in Traumatic Symptoms Affected by Tsunami 



Tsunami. Arch Pediatr Adolesc Med. 163: 856. doi: 10. 1001 /archpcdia- 
trics.2009.151. 

32. Tominaga Y, Takahasi T, Yoshida R, Sumimoto K, Kajikawa N (2002) The 
reliability and validity of" Post Traumatic Stress symptoms for Children- 15 
itcms(PTSSC-15). The journal of human development and clinical psychology 8: 29-36. In 
Japanese 



33. Chance for Children (201 1) Annual Report 201 1. Available: http://www.cfc.or. 
jp/CFC_AR_2011.pdf. Accessed 2013 Dee 29. 

34. Fukuchi N (2012) The impact that the earthquake disaster has on child 
nurturing. Japanese. Journal of Child Abuse and Neglect 14: 14-19. In Japanese 



PLOS ONE | www.plosone.org 



8 



February 2014 | Volume 9 | Issue 2 | e88885 



